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* -S-Sfl 4^4! 3 Sfl^ Cflo]El Al^olHo} Sfl^ C-flolEl ^Al7]S] 7_H^Jl 

5? w o V ^ 7flA|S]c^ ojtf. ojE-]^ ^ Aljr ^71 #7] Sfl^l DflojEi ^fl^o] ^Jr 

€ °fl^l #7l 5fl^} C-llolEi *fl^<>] Al^ll- °jAl^O.S. T^Rr W^^, ^71 ifl^ C-fl o] B\ 

^H^?} ^fl<5} EpJ ^ofl ^fl*>tfj7 ^-fofl<L> ^Al^ ^ ^ Ajjr^ 

*V*r #^JL ^H-^, #7] tf^S.^ ^7} n% cflolE-1 ^ Aljr-g. og 

A cM #^AlJr ^ a}Jt S og ^ y>- ^ ^-oll o> ^7] sfl^J t-flolEi ^ Alirofl^ 

*B^JL» *fi7i*Kr ?_M^JL ^TH^-S ^JlS 
£ 8 

CDMAlxEVDV, PDCH, PDCCH, ^^]Jl ^1^^^ z\)o]if, ^7]^ 
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45! cflolEi Al^ej ^71^11^0] ^aijt ^ {APPARATUS AND METHOD 

FOR REMOVING INTERFERENCE SIGNALS IN A RECEIVER OF A PACKET DATA COMMUNICATION SYSTEM} 



£ l^r CDMAlxE_DV A}-g-^ *}|^ °] ^ 5£AlSHr £ig , 

.£ 2^ CDMAlxEV_DV Al^^oflA^ ^a>^<y F-PDCH ^7l<£| Ea^}-^ 

£ 3£ CDMAlxEV_DV a] ^EfloflA^ ^al^o] afl^l 31 c] e^ ^Al^cq ^2:* £^1^ 

£ 7^ Sfl^l CflojEi ^-Al Al^S] ^A]7loflAi A>-g-£|i=. ^ ?i^Al^ ^T^l 

£ 8-^ ^ ^ A] ofl Jl^r Sfl^ cflolEi ^A] 7 )^ JE^Rr 
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5- 9a tfl*l 9b^r -g- XU^HH 4€- Jl^r sfl^ ^^\7}°) tV^ aj^t Xl 

£ 10a 5. lObTr XU^aHHI ^ ^t^HI 

£ life ^HH 4^ -H^ ^ ^}o)b] ^r*\7}°) #^X)3L XI 71 ^ XH 

«-<q ^o) ^ :g*>l. SL*]*}±r 

£ 12^ ^ XU^MH 43 ^^J*^ XI 71^7) ^*Mr 

£ 13£- -g- ^i^AHlofl afef rflolEi-i:^ %H V € 5=^1* £^ , 

£ 14^ ^2^Al^]ofl 4 = jt.^ sfl^l djolE-l ^71^1 ^XlTl^-^ ^ 

£ 15tt aflS^l^H 4s Jl^ cfl o]E^ ^71^1 ^ A]l XlTH^-S] Aj- 

4 f£f JE^ltb i^. 



^ CDMAlxEV_DV -f-^l *li E ^ ^^HH x^j^o s ^Ai^f ^ 01^ ^ 

S3 W 
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<i?> ^^is, CDMAlxEV_D0 Al^ E ^HHfe -g-^ ^2: 

qpsk ^s. a>-§-^h ^ *&^Sr *m ^ SX^ ^ 

<18> ZL&|l4 CDMAlxEV_DV #^1 -H^r ^ ^o]Ei ^ y o V ^HH^r ^2: H 0 V ^ ^ , 

^ SJEL^ sjee ^HH(^i± 4l;£tfl sfleiEj Als^ wl-i:)!- aj-e^} 4^- ^-§-3 0.5. 
sl-Jl *lH^r *>^1 wJ-^^-S. ^Isj-^^cf . ^r, CDMAlxEV_DV ^^H^r 7]^^- 

ofl 7V^-JL ^ ^"Bfl7> ^-?-°fl^ 32= Z])o]^7\ JL%}9] ^2 ^(^1* *^ 16QAM) 

^2 «<HH<>fl» 1-^ QPSK)°-5. ^IJll- 4^*}7fl ^cf. z\%}o) ^ ^>-§-*>^ 
^-f^l^ ^^Hr ^dft ^ Sl^r $2L$ °<M ^l^cf^ ^o] 01^ OV^ofl ^A] A] 

Jr<3] H7) j $>o> £ ^cf^ ^-^ol oiT}. JH*}^ ^2 «J-^-g- ^ofl^r ^ 

*1«fl*1 -tiitfl ^Hl7> 7l§ qpsk £2 tg-^ofl al«fl>H <£;£SH 0 > tvnf. °1 ^-f , 7l^ 

Al^oflA-m 37fl ^7> U^A, % ^S.^ ^T^Kr ^o] ^A]7l 

<i9> £ i-g- CDMAlxEV_DV ^1^<HH ^>-§-^Vfe ^fl^^ ^1- £a]^>ji <& cf. CDMAlxEV_DV 
^.a] Al^EfloflA^ ZL^r ^-g- ^2 ^ u cM (Adaptive 

Modulation and Coding)2f 4^" ^ ^(Hybrid ARQ)^: ^>-8-tb4. °1 ^-f , w o v 

^, ^-i^ «j-<bi zl^ji 7fl^^ ^ i^tt 7H 2^-0] 7Br*>°S ^7]ofl ojs-l 
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& 3 lift ^dfsf7l $1«H n% c-flolt] *fl^ oj^ofl afl^j dlo}E^ ^fl<H ^ (Packet Data 
Control Channel: PDCCHH ^£4. S. l-§: , °1 ^7fl^ sfl^ a1#3_os 

71 Al^> ^(1.25, 2.5, 5ms)S. ^£)<H *d^4. nH*H , ^ ^1^- 

fl«IHfe sfl^i c-ihei *ih ^fl^^- ^ 4s ^ *fl\i *<m« ^<H 6 > °1 A l 

?_> ^o>^ j<1)^ c-flolEi His] ofl 5a«H°> 

<20> s. 2^ CDMAlxEV.DV -f-^l ^^0^0) F-PDCH(Forward Packet Data Channel) &4\7]S>\ 

<2i> £ 21- ^7l F-PDCH ^71^1 -g-^ ?>sf*l id^S}^, PDCHS. cfl 

0 1^tt ^ 5L71S1 sfl^S ^£H, CRCCcyclic redundancy check) ^7BK201)°IH # 
71 ^ cflolEl sfl^<*H CRC ti]B7> ^7>£i}. E-lJi <yscl Efloj ^ e ^ 7 Hf (202)3}- BliL <ys 
c1(203)<Mfe CRC ^7"Hf (201)^ #^°1 ^^(^7H]a^ a iS^)€4. ^ S^^l 

-^3^r El^^Ajl- ^ofl ^7}^o] ^Ji7> JSL^-oH 7^^ %} 7 ] sf\ igo) v\ , o] ^ e^d} 
Al^ ^ofl o^gfl ^ H7 ] 7 |. ^gflo^ ^ ^^o] 37liCf tH^ItII ^4. °1^7fl « 

iE^sH #^£]^ sfl^-g- Sls^S. ^(Encoded Packet )<>1 2} sfl^ <?]Ei e| «1 (204H1 ^ 

^ 4 v 7l ^S^llL 3fl^l *flv| ^E^aj 9jElEl^2l -S-*^ 9i^^<?l _£^M1 

Sl*T ^l?i^ ^-^r^l 71 7l Sl^M^. *flV| ^E-lS] Hi (204)^1 #^£r 7R>7l (205)^ i 

sfl^i ^7l(206H ^3.^^ €4. ^H^l^S] -S-^ *}£.7\ ^ 

2fl€€- 7>*lfe ^A*}7] ^Sfl^ojcl-. Aj-71 ^H^!-^ Aljr^ A^ ti. sfl^J ^71(207), 

QPSK/ 8-PSK/ 16-QAM ^1- nfls|(208), 4 ^ ^(209) , 3i *1 1 ?1 h} *8 ~ a] n 71^^*- 

(210), *H ^ A]jr 7 >^7l (211)* *«(| te£l<H 
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<22> s. 3-& CDMAlxEVDV aI^^IM^ ^^^1 sfl^i HMe^ 4^714 f2f Sa^I-JL 

5U4. 

<23> 3E 3* #2:SH ^"7] 4^ C-flolB] -M*^, ^ 7i -?-(300Hl *\ 

£r ^a] ajj^I pn 3.EL7} ^ofl z]-z|^ *j)v|ofl ^ ^1 (Walsh) ^=7} ^*fl*H z| 

^ IS ^-i- ^E)<H #^€4. ^«HH(301) ^ ^«HM(304H*m 4^ 

^S. 2J- ^§71^ ^^rf. r^olEi El (302)54 wl^l 

cJ.2ci(303)6|Mfe 3«HM(301)sl #^o] oj^sH Bfl^i xSl]o]B\ *)H ^^ 7 > ^ 

*D*1?|| sq^tifl, ol j&<& ^aW^ (304)4 ^t/*]^ €«:7l(305)# *«fl « t-fl 

°1e1 (306)oll TRVjgcf. ^4 (306H1 ^ HH^i ^Jife- #7l sfl^i cflojE] 

^a] ^ ^jiofl ttj-e}- nflB^ 1^71(307)4 3 *l (308)4 ^Ji t}sc| (309)1- -f-*fl 4 

$icf. £ 45] ZLEfl^H 7>5.^ ^ SC]7> ^-BfloflA^ ^tfl 4 

&M1, a] 371- o>vi aj^. Ai^cfl ^--g-al^ o^tf ^-o^} Tl^Tfl 

<25> £ 41- -2.-^-^:^1 nfl*1M ^Atb ^1-2. cfl ^-fr^Tr ^2: y c V ^ °1 jl*>7> 

Tl^lTfl £4. ^, 7-1*1-21 £2:«<H^ A>-§-<5}^ ^-fofl^r o]^^^ ^--g- A] 

Soil 7>Sl7H 3. cg^o. ^ ^^]nV ) jLzycQ ^^yj-Al^. A>-g-^>^ ^-f^Tf Aj-tfl^O.^ # 
^f-oll 44 ?l^^S2l <^^=ol Aj-cfl^^^ ^7>*>7fl ^4. 
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<26> £ 5£r ty^sL US. ^rfl ^w](SNR)7> ^-S|-5l^ 31 1- £Al*> 

-H 5U4. 

<27> £ 5r «lf S-^H *>i4^ ^33l^r ^l^o] io] JTHjAljr-i- oi7K>Jl 

*1 ^^l^^l ^1^* 0.1 3H 1 ^Wl^l- <>i^7ll ^5}- 

sHr*l«- SA>tV q-Efifl^ ziefl^olcf . £ 531^ Ior/Ioc^ €*Hr 71*1^-0^ 

^1^^- ^-a]^ Ai^oj all- SNR^ S]*l Tl^A];^ 

*1 JLZ\& ^A] ^-S-tll* £H*lcK £ 531 £>1^ «>^- £o) t 7l^l^-^l ^^lS7> 

€- ^-f3l^(Ior/Ioc7> ^ ^-f ) cf^^S. ^^l^^l ^°1 ^7}is}Ty\?}5L SNR^l 

£1*1 &*]^, ^ 7)X}^2\ ^^1S7> ^ ^-f^m ^M^JM *L^°1 ^7>^-31 *\ 

^ SNR°1 ^#*1 ^^-g- <£ ^ 91^}. 

<28> ol&ltb ^Aj^-g. ^l7l*>7l ifl^; « 0 >A] 3.7)} ^ ^MO^r o] ^ o] ^ ) # 

-§-*}^ H <H*r ^^IJ: ^l7l7l(Serial Interference Canceller: SIOM- ^1 ^H^JL 

*)l7l7l (Parallel Interference Canceller: PIC)* °l-§-*r^ u o v ^°l ^4. 

<29> £ 6^: Sfl^l cflolEi ^f-A} A]^tflo] ^1 7 HH A>^-£] ^ ^til^o] #q *j) ^ ^71^ 

<30> S. 6-g- ^ ^-31-71^ ^-8- #3^1 -M^, ^2j-7l ^BK601)^ ^ 

€e^*1H #^tr4. ^"^71(602)^ ^5}-7l ^E^(601)5l #?H PN 3 £t 
^SlH #^tr4. nBl^, 7>^i7l(603)5l- ^1^71(604)3. ¥3 7K>j=Li=. :g.^ 7 ] (602) 

^1 ^ ^715. ¥^^>^ 3f<^^ Al3l(^-^^ ^IS^l -SU] ^^.7}- 0 ^, DC ^ISHl-Jl 

7}^\^ ^ 3.^-7} ZL S£L# ^ #1 *H °> ^ 

^11- €4. Ol ^^^1^ ^^1 ^olofl Oj-e}- f-^71 ^EK601)^1 ^1^7> 
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^5}-7l ^ El (601)3) ^7l(605)°l PN ^=7> § 

*I)*H, ^-^71(605)^ ^7)(606)ofl 3. ^fl^oll Sfl^fe €*1 3EL7}- 

*H, ^^71(606)21 #1^ 7R>7l (607)3- *1 ^71(608)3. ^-Mfe ¥3 7KFf*H <a^Sl<H 
^7] 3. ¥33^ ^icf. o)z\i& Jg.flfl ^ sfl^ C-flolE-l^ ^2\ 7 } ^fl^l 

<31> £. 7£r *\}o}K\ -g-A] Al^o} ^A]7H1A-1 A>-g-5l^ 9Jti>^^l ^1 ?_H^JL ^7l7l 

<32> £ y-i: Tpg^lS ^ 71 7l a] ^V^l ^^^r>^, ^ A]jr 7 }. Z ])o}^ 

^EK701)ofl °J^£H €^£H f^^M, eflo]^ ^E] (701)31 ^^71(702)^1 

<>H ^fl^}^ 31 o] e-1 § ofl #3*3*1 ^5M °l^°l^m-. ^7) #^3*1 #^*H1 4^ 
PIC(703)^r ^€ TJr^S* ^3*1 ?H ^efl ^€ ?Jr^^lJl# 

It ^5- ^T^nf. ^-71 ^^^1 #^*H ^7> &JI ^ s.^^ ovji 

^11* 7_H^^ th?H ^*>7fl ^171€ ^ 5U^J:, ^lsL^r 3 ¥ 

2.¥ ^3*1 *^>7l nfl^-ofl ^Ajjgo- ^.yjafl <£«^ TllTlSl^l ^Cf. ^71(704), 
PIC(709), ^71(710)^1 31 ^ ^7}2\- ^31 HV4^ -f-sfl £j.*ji5Ml 

<33> ^7HH ^tg^ ^71711;^; cfl-^ A/D H^S. <%^<LS. ^ 

7>^*H, o]4 JH^ 5fl^l cflo]El *fl^°] J^A^ i42jo) ^.g. A^Efl 

^ €r*M*l °1^7fl ^17^711-^- Jl^ sfl^l 3HE1 M.A^ Jl^^xl 

^l7l£l ^tiV^-ofl ^l^Al7l^ ^S3l 7V^1 &*H£, ^ ^fl^ o)Jg- ^-A] 

cj^oll 7 }# &7])7} Z)±r 7_H^3i. ^T^l- ^ ^ H o> ^1 ^^ofl 

^^71^1 ^ ±3.7} 
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tf^*} ^14. ^XlsL ^71^ ^-gr ^ §48713. oio^ ^ ^ 

S-Hr ^Xl3 *>v+^ ^fl^# ^ A>-g-x>7> ^-fr*}^ ^-Sol^LS. ^*fl5L ^<H^ ^ 

°fl>H E}°J #*] ^£ ^l D J: ^<H*l Efoj ^ofl ^SRr ^^1 3 

-S-7}- fl^fe ^l*fl ^Hl^f ^ ^Ajjr ^1717171- <£<&7]£\ ^ti} 

^WlS]7l nfl^l ^1^711- ^ ¥^ 0 > «-*|7} -MS. 

7i7]7> ^Jl <3#-g- ^ *>7fl S\o] #lk7)2) ^2-€ <r Sl^Rr ^^1 



<T aItt ^H^Jl >fl 71 ^ *H*#4| a14. 

<36> A o > 7 l*V a^fl ^*>7l ^ o. ) Cf-o^ A>-§-^> C-flo]E^7f A^ilS. -^7] 

^ Sfl^l CflolE^ ^^JZf 3})^ fllolEi X| Sfl^g. ^ ^Al£)^ sfl ^1 p|] O] E"| ^A] A] A^ofl 
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#71 ^ A]Jr ^ #*l*r, #7] Sfl^J tiflo}Bj ^fl^o) ^Jr^g nfl 7 >^ #7] sfl^l cIMe^ 

*ti\i3 Ajjr-i- cJ A ]^ o. s ^#*Vfe tH^, #7l 3fl^ cflo]El aj)<H Sfl^ 43L«fl^i Sfi 
^ CflolBj *)H ^ ^^-» ^^7} -B-JL jfl^ C-llolE^7> ^flS] Efoj ^ 

4| ^^flt4i ^-f°fl<?> ?_H^JL ^7] ^ #3L# #^*Rr Tjr^J: ^]7]^ *fl 

#7} H^S^E) ^- 7 1 sfl^l z\)o)B\ *fl^ Al^l- «a^*H, #71 Tj^AlJr ^ ^ 

2. ^71^ ^#^-g- ^MJilS 

3^, #7] *V J^^-fr iH3*>7l fl*H t^S] A}-g-7} C-HolE^7> A^ O.JL 

^71^ Sfl^ C-flolEl JiJl^aq. Sfl^l C-flolE^ *1H *fl\t* **fl **r4I3fe- Sfl^l ^H^l ^A] A ] 
^ofl^ ^ c^olEl ^#71^1 ^Als. ^71 ^l^W. #71 Tj^AlJr ^71 ^ O r> 

#71 Sfl^l tflolE-l ^fl^ol ^Jr^ nfl^l # 7 | sfl^J cfl ol El Sfl^ Ajjr-g. oj A ]^ o.^_ ^ 

AV 7 1 ^^1 cflolEi T^H *fl^ 4JLS11A-1 <£°- ^ cflolEl ^ ^ 
W>^5. ^Al^j77> -^S. C-flolEi7> ^7fl5l EpJ ^-ofl ^7fl^V^l# ^*Rr JZf 

^4, #7l ^A> ^ ^A]^j77V *Kr ^-Jl 2fl^ ^}o]b]7} ^7flol ^ ^6\) ^^-Jl & 

^-M^ ^^151 ^11 71 ^ #^*Rr Aj-7l ^aJJt 71 ^ 

°fl ^ #71 *1 #€ Sfl^l C-flolE-1 AjJioflA-l ^ItI^ -4^ ^#^* ^ 

^Sl ^^#ofl ^Hljr^-o- «-^^-<Hl olol, ^°^t!- -S.il: oil tfl*)W^r «1 ^ 4€- £ 
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^ A oHl &X\S\t\B)-5L 7}^ *V -g-^^: ^-^jES ^Itf *r7}«HM 

<39> -g- Jl4? Sfl^l Dflo]El ^f-A] A]>^(CDMAlxEVDV)£) ^A^o^ *flv| ^$7}^ Z\ 

1 ^ ^1 *fl 71 71 <4 ?i>g ^7]7ll- 5gti}o|^<3 ^ t1]o]B\ ^ (Packet 

Data Channel: PDCH) 7^V*>7] ^H^loi, ^ OHe^ aflol 

^(Packet Data Control Channel: PDCCH)^- ^ ^s_% ^ , $\?A *IH *fl^ ^S. 

<40> 5L 8^ -^Al^ofl af^ sfl^i cHl oj e) ^7]9] ^» £a"|*V £^o]c}. 

<41> S_ 8 o. Aj- 7 j j74p 5fl^l Oil o] E| ^7)2] ^ ^7^(801)^ 

^ °J^H PN iELJEL* §* r *l tf^j- A]Jr ^^-o. ^ 

^ *r<8*H", ^«HM(805)fe ^7^(801)5.-^ <$r%^ cf^S. Al5f|- ^^-*Vcf. 

^5- ol-^^H ^€ ^*Hr tf|5Jl (806)^1 «W806)7> afl^l c-flo] 

Ei ^ c^j. ^ ^Aj^Rr cfloiE^l- x^>sr>7l #n*\o] 

A. 

<42> ^ w.( 80 l)5.«-Ei Sfl^l cflojEi *flVg A]jr^ ^ti>om(805)^ ^^^tH 

(803)^- wlB]Hl u^t-K804)l- f-sfl ^-S^cf. tV^ajj: ^7l^^ ^H«- ( 8 13)^ ^51 
^(804)3.-^^ f^s} sfl^l efl ol El ^fl^ *>=^]ol SE^- ^^Eojl^^a.^oj J=L 

7} ^)o]^M.^r ^TjsL ^VAjAi^ ^^ol ^Atr^l» ^-f^l^r ^Kj-ilJl ^1 
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A ^H^S *fl7l4(807)S t^W. ^7}*\, *H^3L 714(807)4 

0^4^ ^-71 sfl^ dlo)Ei *)H ^jH*}- 4 ^7} ^ Q]o] 

*\}°\ *m ^S-Q ^7) ^-7} ^H^iL* -HS^H 4£ 5*^. 

<43> a o > 7 ] sfl^l c-flo]E-l *|H ^ ^Jife 45171- 3 #3] O.S. 3 5^*1 * £3^fe 

^ ^"cKH <3RV ^SLQ, A>-g-^ ^-S.^7)2] ^-S.s[^o\] ^ ~o] #7) 

y 0 v ^Hl ^fl?}- ^iL^ «J-A lo l QPSK-el^l, 8PSK 16 QAM IHSl*!* ^iL 

A cM ^J±4^ ^>M-^ 7MJ1H *H^3< ^Tl^-Sl ^*M4« £^ - 

7>^*v ^Ka°m. stv -y-7i 47} ^iis ^s. ^Jl<hi tfltb ^sl, *nm #3] 

o)! ^-*V ^KAjicfl ^-o. U ] Ior/Ioc) 4°1 ojtq. 
<44> 47} ^H^^.# oj-g-^ ^Al^ ^17^^(807)1- c^«-^- ^^Kr ^ 

A>-g-si^ i^s^ °11 4^ 4l3L£] ^Ihi- i&fc ^£7]- ^H^lS-S. 4^ 
91 *B^s. *ll 714(807)1- 44*}t1] U <HH &^§- *r SX^\. A £^1H=H ^el- 

Ior/Ioc^ *1 IH 7l§^ Cfs^l ^afl^ ^J-71 Ior/Ioc7> %7\ 7}^& o)^-c£ uflnl- 

*M^5: ^1714(807)1- 4^*M1 « 0 v«H 5-14 4 014 ^^v, 44^ ^ 4^s|-7l^ 

^l^t°l 4^ 4313ih§: ol^i-oi ^-foflnV ^Aljr ^714(807)1- ^^>7ll ^ 451 &t}. 
<45> 7^x\S. ^)A^-A ^lol4( 8 i3)^ Efl^j c-flolE-1 *]H sfl^ #<3-g- 4^*H ^ti^l &r 

°J ^4<Hl ^1*1-34 43:tt « ^ Q ]^7\ 9X^*}% ^7fl ^ ^4^1 4sl^> 3fl^ 

cHolEl7> €^l|*Rr ^4 C H1 1 L> ^1714(807)1- 4^7li£4 ^HW. ^71^ -PrJr^ 

^°1e-17> ^*fl*W ^ ^4, ^ ^15 ^lTl ^-^ ^H4(8i3)4 ^^15 ^1714(807) 
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4^4 4^(813)7} 4#tt ?5iL4 ^-^-*V ^jie^* 4-§-*>^r 7}*#4| -fr^*H 6 > 

*H4 ^ ^^^-(813)^r 4*5^5. 4^ #^4 EL7]Q\ ^7}?\ 4=-i& 7]x]^°.S,^2\ *\3L 
4 4 714^0.3.^-4^ 4^4(Ior/Ioc)-I- ^\9\ #tflajo_.§. 7J 

-fofln> 4^4 J: ^l7H^-(807)« ^€ <r SI 4. *>le1 1.514 4^ *1 

2. ^714 Ior/Ioc ^7l» ^Jl, igs « 0 >4 °ll 4-E- ^4 ^Jiel^ofl 4^ ^1^. *114 

Jf4 o\*Wr ^4*Rr ^7l« f-^-S^l ^4°1 7H5^}4. ^oflA^ a o > 7 1 o s Vj75]^ 

6\] ufl^i], 444 ^<g5^ <£ji *il4*>*l£r &^4. <4eM ^£ ^ ^ 7l^<Hl 
^*H4 ^ 4!Jl 4^-^ 44 4^-1- H-^4?l€-*l 7>^s>cf. 443 4^ 4J:4 

^HM 4^-g- ^4. , tJa] A]Jr ^)l7l ^4 ^1^4(813)^ 4#^3- 4^ *H4f--°iM 

<2tt °14°1 34 ^ ^JES Ior/Ioc7> ^4 7l^&SLEf 4^ 4^4J: ^144(807)* 

**M7l*l 8*51^ ^€ ^ ii4. <*J7H ^ 71^^ ^3: «J-Alofl 44 ^44 4 oj^cfl 
, ik°] , 16 QAM ^"71 7l^4°l qpsk #43 ^^-iL4 1M3-<15. 3 

<46> 4^4J> ^14-^(807)^ 4^4^. ^14-^3- *H4-¥-(8l3)3.-?-4 #^*\3L ^14^^- ^ 
43l« °^#£r *im -^51-44 4^4Jl >1147l(PiC)« °l-g-4<^ 4^4J:«- 

44*Rr ^-4-8- 4^*4. 4^4^7> *fl4^ €4 4?W808H1 4*H4 €4 

47itH^£H 4 ^ls7> #44 Ajjrs ^^-44, ^4 ^4(808)3 .v\)^ mj- 

^4(809)4 4^3*1(810)4 ^Ji 4^4(811)1- -f-sfl 4M4. 

<47> 014 ^ 4^ zl^ ^ cfloi4 ^aj 7 i^ -ai^ aijh- 4^ ^ s ai^s.^1 

D n ] 4 ^§4 444 4]!- 4H ^*J44 ^ ^#44 4^ 4^°fl 4^>^, ^ 
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3Me1 ^1 ^S.Q ^J±« °l-8-*M sfl^i dlojB] 

<48> IE. 9a ^fl^l 9b^ 2)]1^HH n}-& ji^ sfl^ dlolEi ^A]7l^ ^ Al^ a(| 

7]^ ^ ?hE ^Tl^l S^NS ^1^71^1 #>fl ^^1- 5: £^o)ji ; 5i i0a vfl^l 

£ lOb^r ^A^H ttf^ ^ ^7l7lo11 ^-A} C]^U] ^ ^ 

<49> 5L 9a £ 9bl- -#71 JL^ sifl^i c-flojE-l ^7l °1 ^ a]Jt *ll 71-^(807) 

^Hr^ ^ ^^71(9103, 910b,- ••, 910n)S. ^^cf. 

<50> Aj- 7 1 z| *U7i7l(910)fe tH^(806)^E : | #33^ ^ #Jr# ^-a) ^ ^JiL 

^^U^Hr ^A] t^tH(911)SK #7l €^1 ^71^^^ ^#1-* #^Rr ^71(912)^, 
#7l ^71^ %A) 71^(913)1" ^til*>Jl fltf. Aj-71 zl- ^ 

^17171(910)^ #7l %X] 7ltH(913)^ #^^r PN 7^*8 *}±r PN 7^(914)2}-, #7l (806) 

S-^tf #^5l^ AjJ^ ^*}i=. *fl%| ip^ 71(916)^, AJ-71 PN 71^(914)51- #71 \| 

^71(916)3 <£^M ^ #^"i- ^*Kr ^^(915)3, #7l a] 

^# ^171^ ^71(917)* ^-til^-cl-. 
<5i> 5L lOal- #71 %Al ^71^(911)^ tt]2l(806)^-^Ei #^£)*r ^ #5)2] ^31 

1- ^^S. ^-SRr §-^7l#(1011a, 1011b,..., 1011n)-4, #7l ^-^7l#(1011a, 

1011b,..., 1011n)3 #^-g- ^715. ¥3*Kr nr3 7RP?-l-( 1012a, 

1012b,..., 1012n)5 ^ISl-g- #^*Rr ^/^H ^«-7l (1013)5. ^ 
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<^7H Sp3j 71-^(1012)^ §^71(1011)^ <£^& 7}AV7l^ ( ^>7l 7^71^ 

<52> £ 10b* ^Hl(9ii)^ ^71(912)3.-^0] #^ Aj^-g. 

^o-Rr ^H/^l ^«-7l (1021)5+, Al^-g. %a) ^-^7l# 

(1022a, 1022b,..., 1022n)^, #7] ^ 7}^ (1022a, 1022b,..., 1022n)°4 #^-=r ^ Til 
^7}S. ¥3 7R>-?-#( 1023a, 1023b,..., 1023n)4, A ¥3 7K>¥#( 1023a, 

1023b,..., 1023n)3.-^ #=3=1 a]^# ^}*Rr 7}^7) (1024)5. ^^cf. °\7\*\ ¥3 7}*V 
^-(1023)^ ^"^71(1022)^ ^7j£l 7RV71S1-, Aj- 7 ) 7 RV7l^ ^a]^ tf-g- <y^E]^ 

<53> Aj-7]^ y].^ £o) M^o] 3^0. 7_>^A]^ 7^ ^ ^^^-(813)^- *H^51 T^Jf 

(807)ol] 91<LV\, o]^ #AjA]Jr ^71^-1- Jl# sfl^l C-flolE^ *flvgcq ^ofl ^>n W fl*j ^ ^ 

(801)0^ ^ a]s ^1JL«- ^*}7fl ^a] cl7lw1(808)o1lAi ^ a] 

3L7\ Aj^- c^o} a]Jt S ^^-514. -M. ^ o. ^^j. Ti^A]^ ^Tl-^-l- Al~g-1j)-Dl ^-g-o] 
7>¥*M ^H^S ^T^o] ^J-oj] Aj-^&o] «>!- OH- ^ olcf. 

<54> o]<4 ^ # jji iJJ^J c^olE^ ^A}7HH ^71^ £ 

<55> £ no. ;g. ^H^^^ofl nf^ J7^ Sfl^l ciHEi ^71 oq ^A]^ ^ ^ ^] 
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^^f^ Ior/Ioc ^1 dfc^ 7]^& ol^-oi^o^ c^h-o] ^ jjL^. HAl^Jl 014 
<57> £ 8 ^ £ 11-ir ^S^S, afl^^r ^1^^(813)^ 1102^-^1 °\}*\ 

£\3.tf (804)5. -fEi PDCCH ^-Jl. ^Ji^r €*Rr 71*1^5.-^ <3] A]^cfl Ef 71*1^5. 

-^-e^ aijto} ^i^ulo] Ior/Ioc 0 ^^■^ 1104^7115. 31^4. 1104^:^]^^ Tj^JL 

^}7]^ ^<H^-(813)^ 4>7l PDCCH ^rS. ^JeL* ^7\S. e±<$ #^ofl ^s]^ -R-jLtb 

4^ ^M^r €^ti*Hir*l« ^A}^, ^S. 5fl^ ^o] E -l7> ^7fl*r*l CfAl 1102^^5 

aI^Vji ^fl^ 1106^:7115 ^l^^cf. 1106^71H1a-1 ^17^^ ^o] -a^);^ #7) 

Ior/Ioc *15} ^St&^H 4^r ^5711 7l$& °l A o v< y^# ^H*^, Ior/Ioc SJro] 

7l§& ^l^ 0 !^ 4^1 1102^7115. ^1^*1-ZL 7l§& ^cM^ 1108^-7115. ^l^W. °l7l^ 
71 71^^-g- 4#^5 ^7]#SL^ <£^= o]^o) 7] 9] &7fl £)^r Ior/Ioc^ 

3^*1 ^ &i=t. 4*1 iH^, Ior/Ioc fto] #7} 7}^& v)v)-o) ^ ^ 7] ^^. 

o.5-?-Ei ^Al^ t}f^^. Ti^AjS^q- ^"tfl^ O.S. ^Jf 7H 4f^5 Ti^Aj^ll- ^1 

71 ^-o.^*) c*±, o)^o] 7] 2] &<H^tKr 3J^r 1108#7lHH ^^]JL *fl7l-S^ z\) 

<H-¥-(813)^r ^^11 ^ 71 ^ ^JlI- afl 7\ ^-(807)5 #^*r4. -#7l tr 

44 ^ ^7111-^- ^a]^ ^7^*}- «-(8l3)^ *H^0Jl aflTl -¥-(807)7} 

^Jltr ^^1^ ^<H^ ^ ^Tfl £4. 

<58> olSf ^0.3. ^ ^171 *1H^- (813)5.^ tgig A]jr # ^A]§V ^ 

<0Ji ^7l^-(807)^ ^*}# cf-g-^ #4. 

<59> 12fe- ^ ^^A^lofl ItfS. ^ ^^w.ofl^ ^ Al^- ^7l^7l ^ tr 
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<eo> 12003:3HH ^ ^7^(807)^ #7l aIJl *fl7i *1H ^(813)5.^ ^ 

^JL* #3;*H ^3*1 ^ ^-f^l^ ^ ^IJl ^# ^7l*VtK «>^ ( 

^ ^S7> , ^ ^7^(807)^ 12013: ^-71 ^ ^12. ^17^(807) 

^ ^11^ ^71 (910a ^"71 tt]s|(806)S^-B-1 ^ 3-^ Als, ^ 3tfl^i ciHEi 

<6i> 12023: ^ a]^ ^^^(soy)^ ^ t^^^(9ii)l- ^ %a] t^y^H % 

^I^IS. #^*V 12033^HH ^7|(912)» **fl ^7} %X\ mm. aijto} ^a] e fl 



<62> 12043: ^ ^IJL ^7^(807)^ #7l ^l^g- 7^(915)-!- *sfl ^} 

mm. 3£^S ^^4. 12053: tV^ ^7l^-(807)^ 7} 

^l^^l PN 7^(914)* -f-sfl PN S = # ^Hflsl a]s ^Efl^ t^^H # 

^ ^^^-(915)5. ^^^4. #7} ^71(912)5. <im5\±r ^IJ^r X^S> 

ZL ^o.°5. ^*H3. i« ^Sj-^l <Ux\f;}x} Qjl ^€ £^8" ^ Sa4. 

o]e.^ aif^^ofl ^7]7l(910a)^^ ^ ^^§71(916)^ #7l wW806)SJfBi 

^ 3:^ -il^ ^€ *H ^-^(915)5. 

<63> 12063:3HH ^ Ajjr ^7^(807)^ ^ ^h.( 915) = ^*fl PN 7] ^(914)51^ 

^IS^-, *im ^71(916)5.^ <^*1 *fl\i ^ ^4 ^Jil- m^] a] 

jrofl ^JL ^-£-8r °H1 x$z\. 12073"3HH Ajjr ^7^(807)^ # 

^>7l(917)«- ^ #7) A]^ Aj-g-g. ^7^ jar AJ-7I A]Jr Aj«ol *fl7i*>4. 

<64> ol^ ; 12083:^1^^ ^ ^IJL ^17^^(807)^ ^^fl ^ ^]7i^^ ^ ^1^7171- 

D].^nv ^ ^7i7l (910n) ^1^11- ^^tb^-. ^4, ^ ^7l7l(910n)7|- oj-^l ^ 
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■f , 4l3i *n4-¥-(807)*r 1209#7HH#4 ^ 4lJL7> *fl4^1 sfl^i nflo^ 3jiL# 4^§- 

#4 *j)2 ^144 (910b)S ^ 44 1202^^13. ^*14. ^4 3-$-, 

1210^- 3HH ^ 41 3L ^4^(807)^ 4^3-°-S ^ -tl^7> *fl4^1 afl^J cflolE-l ^^.1- # 
444 444^ *H *H44 -i-ofl^s ^-71 1202^:4 ifl4 1207#7fi4 4*34 

*«iJ*}7fl 4-§-^ ^ 4^r 44^4 #>*J A]Jr A]7] **fl ^^Ml 

4l3i» *H4*}-4 4^°J^- ^$l5H°l ^4. SEfl, 4 41* ^ ^ 

*>7l <^4"4 1>4 ^4. 

[^4-4 1] 

^ 4^ 41^1 4tl ^ 4!3l# 44^4, 444 ^ 44\H4. 44 

$ <^44 ^(SOD^H #5flo] ^ AlJrS- ^T^Hf- ^4^4, 4 ^§44 41 

jrs] ^44 4-5.711 ^44 ^4, 4^ 4l^7> 41^1- ^ 41JLS. ?1^*> 

°1 ^ #34 ?_Hj4iJ>7} ^ Ai^ofl if-si 53 ^ ^ 014. 3L^, I k ^ 

41J1 sfl^l h« ^ ii4^, -#4 l>^r ^ 4151 *8"g- 44^ ^ 

fl** <£ ^ ^4. 

<67> #4 i k 4 ^4£- €4 444(911)4 4-^4(912)1- *§-n*\ ^414 4l3isfl , is. 4:^*1 

^ 444* 44 ^84 7>^^>4, €4 444(9iiH14 ^444. 4> v 4 h n 4 ^fl^ 
^^4(916)^1^ ^^^cf. 
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<68> o]<4 ^ aIJl *fl7i ^-*Mr -f-sfl c-flolE^ ^ufo) ^ ofl^- q-Efvfl^ £ 13 

^^]7l^ ^-f<3} H5fl = olJl ( PIC 1, PIC 2^ 4^ ^1 ^1^711- 1^°> A>-g-^ 



^717} ?_>^ ^71 ^1 ^ «^ tfl^fl ^^H^M 

^ ^l^-^^^i ^140] « ^^7l°>* ^Hlt!- ^ ^71 #*l ^ cfl^ ^ 

sr>7lS 

<70> £ ufe -g- ^2^Al^ofl rcj-s. ji^ sfl^i t-IHEi ^71^ ^IJl ^7]-^ # 

<7i> ^-71 £ 8 ^ £ 141- ^S}^, ^"71 ^IJ: ^7H^(807)^ ^^iTlzm 

(1410a, 1410b, ... ,1410n)2f, ^ &\ (806)5.-^ £i ^ ^dSLS.^] 

3- M€ 2]- ^11 71 711- (1410a, 1410b, ... ,1410n)S. *fl\| ^7](1420) 

<72> z}- *ll7l7l-i-( 1410a, 1410b, ... ,1410n)£- #7l v] *\ (1130)S-*fEl ^ # 

33 ^1^^-, ^"71 *fl^ ^§7l(1420)i^fEi *fl\| ^itt <y ^al^q. o^7l 

*1 ^ ^ ^l7l7ll-(1410a, 1410b, ... ,1410n)^r *fl^ ^7l(1420)# afl3*Kil, ^ 
^}l^A}^6\] 43 ^ ^7171(910)^ ^-^^ 
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<73> j£ 7 ) *fl^ ^>§7l(1420)^ <#7] ^n}om(805)sh A oM tH3l(806)S.^-Ei *]J: 

tq^iH(808)S #^tb^-. ^71 5fl^ ^^71(1420)^ s}-^^ FIR^IM- I IR 

*^l7l^ ^EflS. ^5^, ^ ^(801) ^Ofl ^ ^7l(£Al5|^ £>-§-)j^E| S}- 

^ 41« <>l-§-^ ^€ ^1, ^ a °l-8-*H hj« ^ ^7lAi a c v 7 ] 

<74> o]2]- ^ #3= ^ Aj^r ^T^^r ^>l4^ ^7l» ^-g-^-^M), 7_V^ 



< 75 > Aj-^ ^ -S. ^t|Sl ^Al^S-^A^- Cf^ Ajjro} ^ofl ?g$L% 7l§ 

^Sl* ^^^>7l ?&%\%°\ Cf^^l ^^71711-^- ^7] ^1 ^ «J- 

^ ^7] ^ HJ-fH tfl*fl *>7) ^£ %^*>^ -M^MiS. ^rf. 

<76> £ 15^ ^3^Al^cfl J7^ Sfl^l c-ilolEi ^A]7l^ ^IJl ^7^3 ^> 

^1 ^si- i^oiq-. 
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<77> £ 9a ^ £ 151- %Sl^ , ^"71 ajjt ^]7l^-(807)^ zV^T] 7l (910a, 

910b,... , 910n)-l-i: z]- zI^t^I (910a, 910b,..., 910n)^ ^3^(806)^ #^ a} 

3L3^e1 ^fl^f ^§*Rr « ^71(1510)^-, #7} *fl^<S) ^iL» ^^«>J1 tils] 

(806)3. Jf 3 ^ ^IJ:^^ 41JL-I- zV^ ^^(1520)^, ^-7] ^ 

^€ ^ ^Ji* ^171§H ^-t>7l( 1530)3 ^^nf. 

<78> olei*V ^ ^ A] x\}7]^2) Z}- Z>^ yq. 

^ ^<>1 ^-U*}^, US. ^}7\^ z>^ *\}7] ^ aflo^iS] ^ Ai^ofl nj-ej- zj-^ 

<79> ^7]*V ti>Sf z>o] ZV^-AlJr PDCH «1 5*1 ^l^H PDCCH 

41 Jfl^^cfl ^ %ISL^ ZV^JL ^T^* O.S^ ZV^AjJr *fl 

$HH SH^l &tt ifl4H 7^1 ^^o] 7>^^ #^o)rf. neiH.3 £ 
IMH^^ o^fl ^§fl^o> *vc}. 
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<8i> 44 ^o), ^ afl^l dlolE^ ^-a] Aj^Efl^ ^7lofl^ tJ-^aIJ: afl 

PDCH ^-Jl tHsj^ ^i=Hl 71 JL , PDCCH-§- ^ ^, PDCCH^ -^-Jr ^4^f 
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1] 

A ^7l C-flolEl *]H *ti^°l 4SS «fl^l ^Ajs)^ ^Wl-O]^^ Aj-7l 

Sfl^l CiHEi *fl^<>] Al^S- oJ AlS BjD]«4, 

^Al^j77l- -frSL ^ ^7fl^ E}o] ^.ofl ^Tfl^tfjl ^5]^ ^-f^ ^ 

A]Jl ^71 ^ Aljr^ ^AJ^. afl^^ ^H^, 

tH^S^Ei #^5} a o > 7 1 sfl^j cflolE] *fl^ AJJ^ «a^*H, Aj-7] #AlAlJr *])7i 

alM^S ^ # 7 ] 
2] 

*ih 4^«n^ ^y) n^A *h *m ^ A>-g-€ ^ « 0 >^hi ^ # 

AT] A]Jr = ^8-2.3. *}^r "#7l 
3] 

*U*<fl sa<H>H, A o v 7l *B^jr ^71^ ^<H-¥-7>, 
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^|Jl<^ #^tl]7} A]~g-^ ^2: n^-e)- cfa^l ^l^-^l 



[3^* 4] 

91°!*), ^H^J- ^\}7]^ ^H^h 

5] 

^llnHl 5&°1>H, Aj-7] #AJ Ajjr *fl7i^-7>, 

A oM ^Ajjr ^ ^^«. S «-E^ Aj. 7 l #AJ A]Jr ^ ^ A]Jr.g. Oj^^l tt}-5}- Aj-7] 
iLS <5Rr ^-71 . 



[^U" 6] 
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#7l Tjr^ A]^ ^^71^ ^^SIJI, #7l ^V}0]^& AlSl" "S-n ^fl^ ^*Kr *m 

%7] 7}^ A]Jr ->§^¥-5L^ ^#^1 7}^ A]Jr^ *\)7]7>}^ ##7l» S.^}^ ^■ 
^SLS. #7} #*1. 

[^T 1 * 7] 

*fl5*<H ^^l, #7l 7}*> ^7l7l^, 

#7) t^S^ ^«}<>1^£ ^]Jl# ^SL^Rr 

#7l ^ ^ 4^1 efl^ ^*Kr ^71^, 

#71 41€ #-*l #1"# 3-^3- ^^^^ ^tH^, 

#7l ^A] ^tH^«-Ei #^5} Aj^-O. ^A> ^O.S 7] Bl ^ ^ 9] A} #-g- 
#7l ^ ^tH^«-Ei #^5} ^l^H *)l7m ^ AjjrS. ^ Aljr 

^#^, 

#71 ^IJr ^^^f^^-Ei ^€ ?hS ^1311- ^7^}^ ^-#711- S^Hr ^ 

^JL3_ *}±r #71 
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8] 

C-flojEi *fl^ 417} °fl?W Jg 7^3.^3 zfl^l t-fl 

-8-71 W^S^El ^ X^o)B] *\ *H^jL-fr *H7i*Kr ^HJaJJt 

Aj-71 ^M^Jl A]^ 4^§>^ ^^-8: ^ 

9] 

Aj- 7] zg7]^ #7} Sfl^l Dl]o]El a o V 7 ] gfl^ cilolEi aflo} ^-g- ^-*fl ^4l€ 4 
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[^n 2 -^ 10] 

^18%H1 91°]*], 

3^ ^ilJL <sHfr #71 #*1. 



11] 

^18*oH1 91°]*], 

#71 SH^I C-flolE^ *1H *fl^3 41^ ^^.1- ^ ^^>ZL^ <5>^ -^Jl Sfl^l 

3HE17}- %*fl^ Bfoj ^ofl ^7fl*Vcf^l ##51^ ^^}x^ 7J-^A]S ^71 ^ #§j 
^ ^ ^1^ ^171^^ ^H-^-l- Cl ^ JpgiLsL #71 #*1. 



12] 

^li%Hl &<^i, #71 ^ai^ ^ A°]¥-A, 

-8-JL Sfl^l ^olE^7> ^711^1 ^AW^ ^ ^-71 C-flolE^ 

A°] ^11^-i- 4^«fl^i #71 sfl^i c-floiEi ^iH *11\t 3iL ^ a>-§-^ ^ s wj-Aiofl icfe}- # 

^171 ^ %%%% ^SLS. *}±r #71 #*1. 

i3] 

^1111%H1 &°H, A o V 7 ) ^a]^ X)]7l^^- ^H^-71-, 

Sfl^l C-HolE-171- ^*fl<^ El-<y ^ofl ^fl^-al ##£)£r , €*Rr 717.1^-0.5. 

^l^cll Ef 71^1^-o.s^-e^ Ai^o) ^^ali- og^m-j7 ( 
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A cM Ajjro} ^^«17> Af-g-^ t£2: « C V ^ ^Tfl o]^-o] ^-fofln> 



14] 

^lll*oHl SU^I, ^71 #^JS. ^Ti^ ^H«-7h 

-B-S ClM^t ^7fl^| Efoj ^ofl ^7.])^ ^#<EHH 7.}-g-£j %| -^Jrg|-7l°] 

JjLirJrJ-^ol ol^-o] ^ ofl n> Tj-^Aljr 7^ ^ ^Jl* £^0 S ^ # 7 ) 

#*]. 

( 

l^7-*Q- 15] 

#71 sfl^J C-flo]Ei 74H *fl^ 417} SJ-S^ nfl^l #7) sfl ^ cfl o] &\ ^ # 

#7l Sfl^l eflojE) 74H ^fl 1 ^ 4S7> feJgofl #71 <^Al Sfl^ DflojEi *fl 
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! 

SLS. a o V 7] ^ . 



161 

^115^1 <fl# ^ cflolEi *fl^3j- 5)1^1 C-flolE] *fl^-g- Z}-Z}- #^ 

A oM 5fl^ C^olEi ^4 a o V 7 ] ^ ^ojEi ^-g- -f-Sfl ^A)£ cf^^S 

#7] 3!)]^ DflojEi Sfl^ofl tfl«flA^nV %A] ^tH^^ ^ilS Sfe #7l « 0 V ^ . 



17] 

^J* ^H3-2-S. ^>7l « C V^. 



18] 

^115^1 5^1, 

#7l sfl^ c-flolE^ *1H *fl^cq 41€ ^iL» S^tt ^A]^^ sRr ^-Jl 3ffl ^ 

cflo]E^7l- *j7fl<2] ^ ^o)] ^7j]*Vcfji ##3^ ^-M^ ^ *fl7i ^ # 

3*Hr 3 i^*Hr ^^-5. *}^r ^"71 
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WW 19] 

3118^1 &<H*1, ais A?\ ^ #^*Kr 

*H *fl^ 4i«fl^1 ^ #7l sfl^i cfloiei *1H 3iL ^ ^>-g-^ «<HH1 4^ # 

^^12. ^71 ^ #^*h8- ^^-S *>fe #7] 



20] 

#71 tvq A] Jl 71171 ^ #3*Hr 4^£r, 

T°r5l 3Xfl ^1 C-llolE^7> ^7fl^| Ej-°J ^6\) ^^^JL ##5)^ , ^*Kr 71^1^-O.S. 

^-E^ Al^cH Ef 71^1^-O.S^-E^ A]Jro} ^^^1= oj^Hj-jr, 

#71 Aljro} ^^Wl7> A>-g-^ ^ S w 0 VAloH 4E1- X^-S^ ^£ ol#o] ^JjL6fln]. 

^Ajjr ^171 ^ #33^ ^ O.S. ^ #71 »o V ^. 



21] 
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